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GHIERAL NOTE. 


Owing to the current nature of the investigations 
mentioned in the Technical News Bulletin, sometimes it 


will be impossible to supply printed information regard- 


ing them. However, in these cases, when the investig= 
ation has progressed sufficiently far, the Bureau will 
be pleased to furnish technical data to those engaged 
in the particular application of the subject, in order 
to avoid the delay incident to publication. 


The Bureau of Standards, in cooperation with the 
Bureau of Lichthouses of the Department of Commerce, 
has developed a system of radio direction finding, by 
means of which the navigator of a ship can determine 
his position in a few minutes, using instruments under 
his own control. Such a device is particularly useful 
in time of fog or thick ‘ weather. 

The Department of Commerce system of radio 
direction finding consists of tivo or more radio trans- 
mitting stations in fixed locations, either on shore 
or on moored light vessels, and a device called the 
radio direction finder or "radio compass" located on 
board ship. The transmitting stations are of one of 
the types usually employed for radio commnication, 
but are designed to operate automatically, The radio 
direction finder, as now developed by the Bureau of 
Standards for use on board ship, consists of about ten 
turns of insulated copper wire wound upon a rotatable 
vrooden frame about four feet square. This coil is 
mounted directly over and is operated from within the 
pilot house. When the plane of the coil is parallel 
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to the direction from which a radio signal emanates, 
the intensity of the signal received nin be a 
maximme As the coil is revolved, the intensity of 
the signal dininishos until a minisum is reached when 
the plano of the coil comes to a position at right 
angles to the line of the direction from which the 
sicnal emanates. 

The Bureau of Standards has installed on the 
Lichthouse Tender Tulip a radio compass of improved 
design, and radio transmitting stations for fog 

Signaling service, which operate automtically, at the 
approaches to New York harbor, on Ambrose Channel 
Light Vessel, Fire Island Light Vessel, and at Sea Girt 
Light Station, } N. de These three transmitting stations 
have been in regular commission since May 1, 1921, and 
are the first fog-signal stations of this icind 
established in this country. 

A demonstration was held on June 27 and June 28 at 
New York, at which the three stations mentioned trans- 
mitted to the Tulip. Interested persons made a trip. 
on the Tulip beyond Ambrose Channel Light Vessel, and 
every one present had an opportunity to work the radio 
compass and take bearings. A considerable number of 
bearings were taken by radio while in sight of Ambrose 
Channel Light Vessel, and the average error of the 
bearings was 1-1/2 degrees, with a maximum error of 
> degreese. An account of the demonstration is 
published in the "Lighthouse Service Bulletin” for 
July 1, 1921. Accounts were also published in the 
issues of several New York newspapers for June 27 and 28. 

Many of those present inquired whether specifications 

were available for the construction of the radio compass, 
from which the radio compass to be installed on board 
ship could be constructed. Specifications for con-= 
struction and installation of the radio compass have 

been prepared by the Bureau of Standards and @re now 
available for distribution to manufacturers who intend 

to make the device for sale, or to shipping companies 
desiring to use it. Copies may be secured by addressing 
the U. S. Bureau of Standards, Washington, De C. 

The Bureau of Lighthouses has prepared a 4-page 
typewritten statement “Wpaaio Fog Sicnal Stations of the 
U. S. Lighthouse Service,” of which a copy may be 
secured By addressing the Commissioner of Lighthouses, 
Washington, De Ce 
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2 Fuel Econony of 
Automobile Engines 


Since internal combustion engines were first used 
to drive motor cars, designers have sought to increase 
the power output per unit of piston displacement and 
to increase the reliability of the engine. Great progress 
has been made along these lines but today it is necessary 
for the engine to be not only powerful and reliable, but 
also economical in its fuel consumption. This demand is 
of recent origin, and knowledge as to the degree in 
which fuel consumption is influenced by factors of 
engine performance is meager. 

In the early days of the automobile, a favorite 
topic for discussion was the influence of spent gases 
which were allowed to remain in the clearance space at 
the end of the exhaust strolce. This dilution of the 
fresh charge was considered to have a bad effect, as is 
evidenced by the number of scavenging devices which were 
developed. Most of these devices have been discarded and 
nar methods are being suggested for adding exhaust gas 
to the Anduction system, thus inoreasing the amount of 
inert gas in the cylinder. 

The engineers’ attitude seems to have changed from 
open hostility to toleration and finally to admiration. 
The first change is easily explained. Increased poiver 
was desired and thorough scavenging made this possible 
by permitting the introduction of a larger charge. The 
gain in power, however, failed to justify the cost and 
complication and hence the devices were abandoned. 

In adding exhaust gas to the induction system, a 
higher thermal efficiency has been the goal. Some 


investigators have found that increasing the amount of 


inert gas in the charge tends to prevent fuel knock 

and hence enables a high compression ratio to be 
employed. Since thermal efficiency depends upon the 
expansion ratio which in the conventional engine equals 
the compression ratio, it should be higher with a higher 
compression ratio. Full throttle tests apparently shovw 
such to be the case and from these results it has been 
concluded that the addition of exhaust gas will be even 
more beneficial at part throttle. It is assumed that 
under such conditions a decrease of power is of no 
consequence and that the heat of the exhaust may be of 
considerable aid in vaporizing the fuel. Since in 
service the automobile engine is operated at part 
throttle most of the time, it is under this condition 
that economy of fuel consumption is most important, 
Therefore, the Bureau has given considerable attention to 
the effect of admitting exhaust gas under such circum- 
stancess 
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9 A Prelininary 
Study of Tearing 
Instruments and 
Tearing Test Meth- 
ods for Paper 
Testing 


Nearly all investigators have noted that under light. 
loads the engine will not fire mixtures having as high a 
rate of air to fuel as that which gives the best economy 
at higher loads, This is probably because the inert gas 
with partially opened throttle forms so larze a proportion 
of the total charge. The compression pressure is, of 
course, also too low and many experimenters have ascribed 
the poor efficiency to this cause. To prove that the 
proportion of the exhaust gas is the predominant 
influence, an engine partly throttled was operated with 
the leanest air-fuel ratio with which it would fire 
regularly. The engine was again operated with a 
sufficient amount of exhaust gas admitted with the charge 
to reduce the engine power to the same value as had been 
obtained in the first test by throttling, Although the 
pressures in the latter case were considerably higher than 
before, not nearly as high an air-fuel ratio could be 
fired and lower thermal efficiency was the result. 

It seems fair to conclude, therefore, that the 
dilution of the charge by the spent gases remaining in 
the clearance volume makes it impossible at low throttles 
to employ those air-fuel ratios which if they could be 
fired would yield the maximum efficiency. If the exhaust 
gas that is present during normal operation forms a 
barrier to the use of high-efficiency mixtures, then 
surely the designer ought to avoid any devices for 
adding still more dead gas to the charge, 


Bureau of Standards Technologic Paper Noe 194 on 
this subject may be obtained from the Superintendent of 
Documents, Government Printing Office, Washington, D.C., 
at 5¢ per copy. In this paper a study is made of the 
relative effect of different sizes of test samples on 
the tearing strength of papere As a result of Work on 
numerous samples, it has been found that the larger the 
sample the greater the values of the tearing strength 
owing to fabric assistance. Three instruments have been 
used in this investigation, one being a tensile strength 
instrument, and the other two instruments for determining 
the tearing strength. 

It has been found that it is imposd ble to calibrate 
one type of tearing instrument because of the friction in 
certain parts of the mechanism while the other type was 
found to be accurate within 5% on the majority of papers, 
with the exception of those writing and printing papers 
which are lighter in weight than 50 lb. to the standard 
reame 

In conclusion it is pointed out that the second type 
of instrument is the more reliable of the two and is 
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aphitization in Cast 


Tempering of 
rdened Steels 


Tensile Properties 
Steels at High 
peratures 


sufficiently accurate for a mill test of the ma jority 
of papers but is not accurate enough for laboratory 
testse 


Microscopic Study of During the past year an investigation to supple~ 


ment that reported in Technologic Paper No. 129 has 
been in progresse The micrographic study of the 
various specimens after prolonged annealing has 
recently been completed. The results indicate that 
considerable graphitization, that is, change in the 
combined carbon, occurs in the material below the 
thermal critical range (approximately 700 °c), Below 
500°C, however, no change was detected even after a 
very prolonged heating period. The microscopic study 
reveals many interesting and valuable facts which are 
not brought out by chemical analysis alonee ‘Thus in 
the low-temperature graphitization, only the pearlite 
is affected, the free carbide does not appear to be 
changed until the thermal critical point has been 
passed and solution of this constituent has begun. The 
form in which the graphite exists after annealing 
depends upon initial structural state of the iron, If 
any flakes of graphite exist, they act as nuclei for 
the deposition of the graphite formed during annealing} 
if no such flakes are present,the new graphite takes 
the form of small globules rather than flakes, 

The experimental work of this investigation, 
furnace work, chemical analyses, microscopic 
examination, has now been completed and the data are 
being put in shape for publication. 


This investigation has for its object the 
demonstration of the structural changes which occur in 
hardened steels upon temperinge It has now progressed 
far enough to shaw that there is a decided change 
(best seen in high-carbon steels) brought abeut by 
tempering at approximately 240°C, Up to that 
temperature no structural change is to be seen, In all 
cases the changes which occur are relatively incon- 
Spicuous and this accounts for the surprising lack of 
data of this kind in the literature although an 
immense amount of work has been done upon the subject 
of hardened and tempered steels. 


The investigation of the properties of low-carbon 
steel, such as is used in boiler construction, which © 
has been in progress for some time, has been completed 
and the results prepared for publication. It is nearly 
ready for consideration by the Bureau's Editorial 
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7 Stresses in Car 
Wheels 


8 Fire Tests of 
Brick Panels 


9 Stratified Soap 
Films and Molecular 
Reality 


Committee and will be presented under the title: 

"Effect of Temperature, Deformation, and Rate of Loading 
on the Tensile Properties of Low-Carbon Steel Below the 
Thermal Critical Range” by H. J. French. 


At the suggestion of one of the manufacturers who 
supplied wheels for this investigation, some special 
"runs" were made in which strain measurements in both 
radial and tangential directions on both faces of the 
wheel were taken. The results indicated that no 
tangential stresses are set up in the wheel as a result 
of heating. On the front side of the wheel, tension 
near the hub and compression near rim exists while 
stresses of equal magnitude but of opposite sign exist 
on the other side. This stress distribution appears 
to be a result of the conical shape of the wheel. 
Sinilar tests will be made on wheels from each of the 
other manufacturers. 


One fire test of an 8-inch solid restrained panel 
of eastern brick and tyro tests of 8-inch hollow 
unrestrained panels, one of eastern and one of western 
bricl, were made during the month. Except that the 
eastern brick panels did not fuse on the exposed side 
during the test, no large difference in behavior 
between panels of the tivo kinds of brick were noticede 
The unrestrained panels were stiffened with a brick 
pilaster at each end. The top corners of these panels 
deflected outward a maximum of 6 inches, and while it 
was apparent that the factor of safety on stability was 
quite small, no collapse occurred. 


The properties of stratified soap films are a very 
striking evidence of the real existence of molecules. 
In the research at Paris under Prof. Perrin, the black 
spot noticed in such films was shown to consist of oleis 
acid just two molecules thick. The thicker strata are 
simply superposed bimolecular layers, The results of 
this work were presented before the British Association 
at Cardiff in August, 1920, the American Physical 
Society in Washington in April, 1921, and before the 
Physics Conference of the iassachusetts Institute of 
Technology in May, 1921. An understanding of the 
properties of very thin films is of fundamental importance 
in studying the structure of foams, jellies, and similar 
colloids and it is for this reason that they are receiving 
careful attention by the Bureau. 
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ll Investigations 
in Electroplating 


‘13° Rubber Jar Rings 
for Canning Purposes 


14 Preparation of . 
Specifications for 
Uhiteware and Glass- 


10 Turbidity of Watep The question 


12 Voltage Regulator 


of a turbidity standard is being 
investigated for the Joint Comnittee on Standard 
ilethods of several large American technical Societies, 
together with the possibility of settling curves for 
the specification of the size of partieles in 
suspensions. A report on this wor’: was made before the 
annual convention of the American Watemyvortcs Association 
at Cleveland, Ohio, 


Representatives of the Bureau attended the annual 
meeting of the American Electroplaters! Society and 
participated in the discussions of technical papers 
which were presented. The following three papers were 
offered by this Bureau: (1) The use of fluorides an 1) 
nickel deposition; (2) the acidity of nickel solutions: 
(3) electrolytic reproduction of engraved printing -° 
plates. 

The discussion of these and other papers at this 
meeting shows that there is an increased appreciation of 
the value of research worl: in this field and that there 
is @ real need and dewand for such investigations. 


The Chemistry Division of the Bureau has developed 
& successful voltage regulator which is independent of 
temperature in its Operation, The purpose of this © 
device is for the regulation of voltage in automatic 
84S analysis worl but additional applications will 
undoubtedly be found for it. 


The investigation of jar rings being carried out 
in cooperation with the Department of Agriculture is 
still in progress. That department contemplates malcing 
actual tests of these rings in connection with their 
canning work and this Bureau till correlate the results 
With its own laboratory tests in an endeavor to draw up 
improved specifications for this product. 


Quite recently the Bureau of Standards has investi« 
gated the need for specifications in connection with 
tableware of the sort used by hotels and restaurants. 


It has been found that there is a lack of uniformity 


among the specifications used and in many cases no 
Specifications of any sort are employed. After 
corresponding with a great many makers and users of this 
Class of material, it appears that uniform specifications 
in this field would be of great benefit and vould . 
result in considerable economics, A prelininary 

survey of the situation is being made and all 
Specifications available are being secured. A number 


poe: WE Be Soap wd 
ie Re Sho ag TO aye 


Ale ita ene) Lovo vee 


sour Betas d fogs hire ein eaal 
aka SEN aad bas f dg ek Fh ee AGRE: wee 


SPRY ik at RNC Hoag ris ot i td eRe 


Set Bn os! “ha nn EH ON 
RRP ECIRRIT f aonb oe See Rens 
Faversiain: oid “ehmahacmiese’ salt +o dhidhee jeokory sell, | 
me a meh ed ODE i. is eae ade soak! Siete) sheath. mee) igedteas 
paied NG stages RAL reat Rea. ete ies neler he! wae ip seis hua 
PBN AAR REE RES & 2 nny aot ‘Bho | cep att Piter: 
ey ia Ak Ue a ih) Lane bivtieht), gids Ka derortie. a 
? itn die Re MN tOn eae ‘peadd aged Tavtebe 59 
biawrentsyae 3) a tbay bonge?'.6 bay ed ORES Best re 
ue , ye eget 7 
Bathe 7 rae S shoe Bey Ga ee: Dye eee sumone att n 
y evant we tb spp eee AN a ec ares om Sri NTS mre heaven 
yi raed bias, VE . Honey id i chiki rates \ ‘balay ‘ont 
each tiene it b) Reread aetan gas oaneinl rs 
pul, enermenth bite. BO Bos ae ateeoet, aah 
4i%r os fuga anh pee Ree peal pl a FE ONE ‘THkpesoowd B 
ii ee eat ORT) NO A ae Poh? Sait S wud se sie 
y FP wots ga DRA RMD OES TY: BS oe pot AOE i“ wokeb 
eter migel Ebon Eee, bt Ba Chie ik AOU Che iexiesa eas oon 
q edd MRL, ONE: Gd “‘sgtbesdonbae a 
7 Pike cin eer awel  asaneabia tile Ce Re LUE ott 
b ovret tun dpouk ot denqed add ‘AbRs nots eaaes ae *" 
a fo ated dt Rewe dab Hae  pauetnew Pee oes 7 ae 
So Sa nist Sonate i. Le RTA woes Yo adoed tava 
CEE LAee oe asiernie. sae eBrerseh: a} AO) Pes AU OE ue Cee 
ia ttegh, ge. roweebes Ae wt Aree, nce ron aah ey 
ptosihor: ahh: Mik, wee belt SEIKG i tl Fannie 
miami? awed mbralcind So Ve ii nh veh aed Jnodom ask . 


ants: ad i ‘hoe atte: tote 


f Sa or dd Boa. ise 
ae gene an, ‘hen wtodor wt Bans Prod ‘ae ti) 
nd Roker h taerl hes “pel pb ak wands Cone hese) capt > ft 
om gaacn viet af rh Rowe as vk te eee ae we 
erg eae Rebellion ch AN APO 2 bie 3, what * en 
fue He! ema stam anette, caoatt diets ity, Coy | 2 Bykias 
‘eoottondttooge ‘pres ticrm. shi acon hth Ute Cte) 
Ege | Pere: stata: duigt) 0. ect b lye De 
venue hng Riri A 5 eeuladonge aLiterod Een 
; Ais iG fe Oa Ratti: aed freien 
i siereeh ania on ehteltore, 


Lie" LT al a 


of samples of typical ware have been sent in and will 
be used in a thorough investigation of the subject. 


Engineering The Department of Commerce is a member body in 
dardization the American Engineering Standards Committee, three 
tory representatives of the Bureau of Standards being 
members of the committee. At the request of the 
Standards Comittee, the Bureau has prepared a 
complete list of engineering and technical 
organizations engaged in or interested in engincering 
standardization. Nearly 200 societies and 
organizations have cooperated in the preparation of 
this list, and many requests for copies have already 
been received from government departments and 
engineering organizations. This directory is now in 
press. 


Respectfully, 
S. W. STRATTON 


Director 
HGB 
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